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(57) Abstract: 

-PROBLEM-mBE-SOLyjED:Jlo_ 



provide the 2-port SAW resonator in 
which spurious radiation caused by 
the harmonic longitudinal in- 
harmonic mode is suppressed. 
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SOLUTION: In the 2-port SAW 
resonator having a pair of reflectors 
101, 105 and three IDTs 102-104, the 
frequency rate of rise of the 2nd and 
3rd IDTs 102, 104 is set smaller than 
that of the 1st IDT 103, a 1st 
frequency rise rate is selected to be 
2,000 to 12,000ppm and the number 
of electrode finger pairs of the IDTs 
102, 103 is selected to be the number 
of pairs which is one over 2.75 to 
3.75 or 4 of the entire number of the 
electrode fingers of the IDTs, then 
spurious radiation caused by the 
harmonic longitudinal in-harmonic 
mode is suppressed. Moreover, a 
series resonance resistance Rl is 
realized as small as 20ohms or the 
like, and the 2-port SAW resonator 
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with excellent frequency stability is 
realized at a high frequency band of 
500MHz or over. 

COPYRIGHT: (C)1998,JPO 



ICQ 




1 2 D 



aWHaMMMW (JP) 



«*> & m & ft ^ $g (a) 



(51) IntCL 8 
H 0 3 H 9/25 

9/145 



#W¥10 - 93384 

(43) &WB ^10^(1998) 4 ^iOB 



F I 

H 0 3 H 9/25 
9/145 



Z 
C 

c 



*£»3R *3feR fjt5fcB©Scl2 OL (4 9 1) 



(21) 



(22)ffiK0 



#H¥9- 192673 



^9^(1997) 7/U7B 



(31) fltffc«*3B#^ »H¥8- 196804 

(32) «5feB ¥8 (1996) 7 S25B 

(33) «5fcffi3i3BS B* (JP) 



(54) imW<0&m 2#-hSAW#ST 

(57) 

*2 ta530lDTOjaftSc±**Sr'hS<lR^ 
U * 1 ojaK»±#*Sr 2 0 0 0Hl 2 0 0 0 pp 

mfcU IDT2MDT3<D1IIM^, IDT£ 
fle©«StB*tScOl6ft^2. 7 5^5)3. 7 5 4*lH4 

il5!I*g1£fii<i:Rlt>2 0QS«t/h*<SaT?*, 5 

^fc 2 tK- h s AW^g^Mtt art «r«M»i 1" 

So 



MM. 



(7l)W«A 00000; 

jRsanmKBR « 2 t b 4 # 1 n 
m9tmtt is* am 

(74)tt&A #3± tt* 



1 0 0 JBE*tt¥J£ 1 0 1 
t 0 2JH2CDI DT 103 
L 04163OIDT 106 



SSI (01 DT 
&2 4>£S*3 



1 0 0 




1 



(2) 

I 

% 1 *rtu««s K c <om i <oi-*r^*«ffi<on5ftij 

S AW#«T-M*31^T, 

suisstt^ 4: Mtam i , » 2 Rtf» 3 o-t-asutfcwi 

«\ ^o-^co ^/uRlt«»rSr l o>r>o. 8£ 
WE* 2 3 o-t-*fii4«tSos|qT#*<ofll)H 

[M#JS 2 ] UtTE® 2 RtfWE* 3 <Dl-fc;M£®®0 
*tR#s, tMBSBL ttE»2&t«trfB»3©-rfc**T4fc* 

ffi<0#»<^f*ft<Z>l/2. 75^1/3. 7 5 0t5IS 
jc«>«^i:«:W*ti-5St*«l!e«fe^2JK- bSAW 

[ W#« 3 ] stiEIS 2 &0*fffiEtg 3 ©i-«h4fc«S<o 

Jsmffi^ afttaasu fflEjB2 &tffltrt8»3<Pi-^ta>tm 

(4 ±2%) ^fc 5^ 
1 E<£<0 2 3K- b S AW#fi?, 

jjS2 0 0 O fl>£> 1 2 0 0 0 p pm<DffiMX*h£>^b$:¥f 

III** 5 ] WEB l <o-f «iT4ft«Bo«a*±#« 

^2 5 0 0#>£> 7 5 0 0 p pm©(SHt?*>5- t^Wlft 

i: i" 5 H* 3 ! 1 Ei&tf> 2 b S AW^ST- n 

[»#3S 6 ] mess i <oi-*rtt«*ffi^*t»^ so^ 

2 /K— b S AW^tl^n 

[«#* 7 ] mrE^ 2 &0ffiE!S 3 <oi-*ftb««6o 

*: WS £ +5 1 E«0 AWftg^ 

8 ] ftftCff 1 <D+tth4KWSO«H«H«: 
jfrEK? 2 JttWMB* 3 <o«f *rtwR««oBW J: 9 «< L 

fc w fc Sr«f* £ "T 5»** 1 E«c^ 2 tK- b S AW*i 

9 ] WE* i ^feiKrfE« 3 o-tfc'tbttWfi^ 

mmiibW'\±^ffi&<o$i'g:iv>ttH/z.t>K o. 013 

d^feo. 0 3«5HT?*5-i:Sr i l**fc"t*S2JK— bSA 



#^¥1 0-9 3 38 4 
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ttt*g i o ] iwem i . mum 2 sl^we^ 3 o*t 
*s w t zw&t -tzm&m 1 e#g> 2 b s aw* 

X £ Its n>l + (1/4) X, *>5V^in^+ (3/ 
4) 1 (t/cln = 0, 1. 2, • •) tftZXo^ffi 

2 /K— b S A W^fi^F-o 

2] EE®#¥t£^ ^fflOST** b*>5 
V^K#V b 5 ^ i SrWak^SIt*:* 1 
511 Eft?) 2 tK— b S AW*$g^- 0 

[0 0 0 1] 

2 2K : -bS»ft*ffi»*fi J F- («T, 2.2K-bSAW 

(Surface Acoustic Wave) *M 
J®iacD^7 0 y TJ^ (^F3l*«) *«HELfc2/K- hS A 
[0 0 0 2] 

[^*^>ftW] ^3^^ 2 b S AW^tl^ <^m^«it 

3 8 8 6 5 0 4^#tcM^^^ 7K^b(hIK YStCOV^ 
Ttt, m^flii¥^l 0 0 0 ASTFV&SfcoZ. Vffflm 
6 1 -2 5 1 2 2 3*45:«^H^$*tX. *WB8 6 1 - 



2 3 0 4 1 9#^«tiltt3lBO't"*:*b*^;S©W* s IB* 

50 $JVCV^5 B 3fi©i-*T*ttt««Sr#+5 2sK- b-SA 

ST^y hXfi«fi^fC45V^*5ST*y b 
2 b S AWftB^U, #IIL««»ifto"Cja»B[^ 
3£14©Et?H 1 3« — bffl^*e>&aEJxfct>o^»fett 

So 

[0 0 0 3] 

W^ts^r, mffiHiP^§r 1 0 0 0 AEJL±t UT^^o 
/h^b^H^o^^tc, WIB3e©f*:ft«««Sr<> 
oST*y b22K—bSAW*fi : F-^i3V^T, 

fc*t>fiv^-Ktt, 5SfiEIK*-WE2 2K-bSAW* 

50 r.-t-tV^9^JS^fcofc. 
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[0 0 0 4] #v WMBO^-jfecO 

3¥&7fe£fcjf{il£ LfcM t Hoofs l*]#fi 
[0 0 0 5] ■tr.'^*l8MHr.<oj:5>£PBH^S:W*"t' 

[0 0 0 6] 

(1) *fgWcD2tf?— hS AW*8ftt, JE«fr¥4R± 

s«ria«L,-cft5 2 2K— ^.sAw*s J ? : ^c*5v^T, Mia 
/*u wi5S»8SfcWiaSB2Xowia»3©i-«*wRii; 

^ * <o h - ^ /vSJtffift r * i o > r > o . stbfc 

u fifties 2 RtMfaiB 3 <^ 





[0014] o) (i) tc*3^t\ flfriaSBi^e> Stria 

fg 3 <Df fcftt£®1^iIilJ¥H t a. ©tt 

H/X^, o. 0 13&0. 0 3JEH-c*>5wtSr»» 

[0015] (io) (i) tcisv^ Wta*i. Wis 

« 2 ao«BU!BK 3 oi-«tttt«ffio*t»ottft 1 8 

[0016] (id (l) a>b <i o) fcisvvr. .W 

ds, WiiSffiiKoJfcBSril £ b"C nH (1/4) 

X, fcSV^n * + (3/4) A (fct*ln = 0, 1, 
[00 17] (12) (1) ^ (11) ^^.f 

[0018] 

S TW (surface transversal w 
a v e ) Jft*©»ttaffifeS:ffl^ ,| fc*»WcO 
AW#fi-T-<oit»Srll|S*ritorRW"*-5« 
[0 0 19] *2, M 3 



[0007] (2) ci) tc*5v^, KrlE*2&t^*(rlB 

» 3 ^t/cwii^^t^, Mmm i , -Mrta* 2 30 

flff 3 W^*:*Xtt«ffiO*t«C^«ft^ 1 / 2 . 7 5^ 

ibl/3. 7 5©«S1H:*)5- i:S:«Fl»t"t*5o 

[0 0 0 8] (3) (1) i£*3l^T. WIS* 2 RtfflME 

»3co-f*:nW«ffi^*t»:*. WfB*l, «ffiB»2&t^ 

WIBSS 3 oi-"«n««ffi^*t»^)»ft^ 1 / ( 4 ± 2 
[0009] (4) (i) ^wr, fflia» 1 <z>i"*:ft 

jRWS^JSiKSC-L**!* 5 2 0 0 0 ^fe 12000ppm 

[ooio] (5) (i) d&wr. smbss i oi-*rft 40 

«««Ojaift«C±#** s 2 5 0 0^7 5 0 0 ppm<D 

[0 0 11] (6) (1) ^*5V^T, WftE^l <£>1"/cft 
^HHcq^^8 0*»fe 1 1 0 (D^mX'frZ ^ b ££M!K 

[0012] (7) (i) icio^x, ttia* 2 at^fflrflE 

[0 0 13] (8) (1) ^*5V^T. WlUm I O-ftch 



[0020] HI 1 tt*38W<z> 2 h s AW^iT-^i 

/KffiJ: 9«3l9ttlS^fcST-xe**s/ K LST 
-XeKft^yhx K$*yh (Xtt@?6. Sg^HI^Y 
^yhOBfli:, X$4£<9#J3 2. 4ft*|pjW4tae» 
^f^^rt-o. ) 0«£«^*^-&»WLT#feft 

1 0 1 fit* 1 OK*t«, 10 5***2 
10 3HI1 ^^-fc'tb^KfSE ( I DT 1 ) , 

1 0 2 \±m 2 (o-rtcth^mm ( 1 d t 2) , 10411s 

3 <D-+titlftW& (IDT 3) , 1 0 8ttSBlO^P^ 

1 0 9teWi2<D? ^fr, 1 

10|j:$3©^D^/^/^ifc 11113*4 0^0 

1 0 7nm+<Dxt)fi$*M\zm$zi&fo 
tc&Ma^n. 1 0 ett^^ffl^a^ffla^sii**^ 

WftWft^^tr—^^^H 1 2 ocoxttttWEu— y 

[0021] mEo-rrtrtwwws <«t. idt (in 

terdigital Transducer) t B& 
(112. 113) <Dm#'<* — >'ft* t9ISJE®^TO 
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AI, Au. CuflEoWftr^JlJBtSr^R^^ 
m««slK»«A*^*S4:, WEIDT1 (10 3) 

WIDT2 (102) . IDT3 (104) ttffiZfcS! 
ftWft (112, 113) tf«att*tl/T, ±#-C#*G> 
ffl*ffi[|IDTS:»jaU Sfefc. B&IS3||cDIDT^iSl 
1H1»OEW*(10 1, 10 5) £E«L*:»/fia> 

[0022] Sfelc|*jW^BiW-t-5fc. tttfa^iDTjs 
«ttee«*fpjx (120) KiE£LT#»¥?TfcJ3JBW 

»<oJHJBWMBI*rPRi. IDT2fcPT2. IDTl 
£ P T 1 v IDT3«:PT3,*2 <D^fcfS££ P R 2 t 

#|pj<o«&7-f ^ (L) . fft^#4Lftv^(OX«i 
^p^ISr^-* (S) t^AyX^^ho S»*«l^b 

i|fr+ife£B£U -toiffifll^^^— ^*BSrSP l, SP 

2tU, B + SPHSP2^nU (1/4) 1 

5V^in^+ (3/4) 1 k&fe-tZo (fc£U n = 

- 0-._ U-2-. - ft _B»0:H_1L2LftH a JL_i J? II- 

t I DT2Fp1^^^^^- 7 ' / ^*~^^^^ cq ^W o; ^^ < ^~ 

I DT 1 t I DT 3Ffl0^o^W- 

[0 0 2 3] *3SMOBI 102 >K— h S AW*fif<Ot 
^ADxbtb^^Sff^-^. IDTl (10 3) ©jE* 

m*^- (i 1 7) b&mm$&* (i i e) fc«a»i-5W 

ltio soKJtS&fc^-c, ^ y 

eaE«sr«*u «»a*«:a-t-5. IDT2 < 10 

3) HDT3 (10 4) H »tti»W9»4t5 
(10 6) ^«J&-r5o eJLtoJzSfcb"^ WE^fiij 

2 h S AW*I^^^3|t5o 

[0 0 2 4] o^:, H2HWja!©iai^t3 0«i4S:^ 



TASfcoftjaifeS&fl) (=271 f) -efcs, Rjaifilfttt, 

fcflf-S) P"C*Jo-rft5>tt5t©tf*>5. Wh, cu=2 
tcV/2 PT4iW« K*f*i: I DT(OMH 
gll^PRU PR2, PT1, PT2, PT3t^ 
Lfc 0 H*<!0*^tt^ *>R ttSB 1 * 2 £>RA*», co 
2HIDT2, ©llilDTU a)3ttIDT3©ftH 

I DT 2 t I DT 3 (Deo 2, a> 3 #Sa> 1 J; 9 
tKi&ST-X;*?;/ K b^tcT/l^^ 

ffiSrt>o»-&^*5V^-rtt. H2<0ftjatt&£>*:/hB8fl*§: 

20 rt^xsr ^/^—mc^w^mm^M^" , 

{f^g$£, US 8 7-3 6, pp. 9-16 (198 

o) (;:fEtt£3xT^5 0 

[0 0 2 5] o^lc. #38W<0iai iB2 0ifi!CJ: <5 
[ o 0 2 6] HI 3 1 <P jljfeW^iSV DTK^I 

DT 2T Fdt 3o ««finirr<5~ rrs tr r 9~ " 

0QT\ tE3 0^) I DTcO^Fo^CO^fPM (=M1 + 
M2+M3) ^#lfDIVt#lotIDT2HDT 
3^|M2, M3 (M2=M3) b ' Lfl:»&0\ 2 /K 
-hSAW*MT-^ii:^ffiSfeiRl i<OH«*^"t*<# 
tt0"efe5o MllilDTKOSfttkSo m^oft^ 
3 0 0|iffiEM=3 0 0, 3 0 1ttM=2 2 0. 3 0 2 

HM- 18 0 <DM&X*JbZ>o #t-R l **(SttS:*-t"» 
£fl£D I vofSHtts R l ^>3EK)» S 1 0%^T<^t5Hi 

LT. DIV=2. 75-3. 7 5t^:^W 

[0 0 2 7] m 4 tt. 2tK- hSAW^^-cOffFEl D 
T2i: IDT3O#ftM2=M3 = 0i:Lt, I 
DT lco^Ml =Mi:^^Ife»co 1 C0ja8tSc±#*A 

f/f (Ifitfippm) <o&^i^t\^M\^x, folkM. 

5^f4:|5H*^-r o 8ot x ft»4 0 0£lT^ f t : Ki 
50 fl)RSr«qii Lt, Af/f= (coi-coR) /coRir 
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tt. lii4 0 0HT^ a*ojgsaSJt#*A f / f = 2 

0 0 0-1 2 0 OOppm, «*M 1=80-1 1 0 CO 

9*c— m*±UftV^[p»Cfe5„ B*<Dft»4 0 Oil 
[0 0 2 8] o^i5H I DT 1 <D«ftSk±fl-*Sr 

WE^ttHfcBSbfcS^fc***'^ iDTiojaftSk 

i#iDFl = (Af/f) l SrSflS i:U I D T 2 <t 

IDT3^MDFitt, J1&$:±#*DF/DF 

1 Srflttti LT\ 2tK— hs AW*ti^cofi^«{gfci 

^Rl (ftl5 0 0) tftfgtCl (*I501) <D 

SCI W>ttv^-^^^„ ^fcfc:. JS83S± 
IMf^l. O&TfcfcfttffcSI*^ WE C 1 

2 tf?— h S AWftfif-OKftSiH**^':! 3 *^** 

O^lCio^T, IDTl©JSiftR±»ltt5 0 00 p 
pm x *fc I DT 1 *>6> I DT 3* WftftMtt3 0 0 

fti6 0 0ft H/X = l. 3%-3% <©t5H^*5V^ 

issisiK{-*5v^rBB)Hft<ttffl^rffift4 o qut<d 
js^Tte. i DT^Kiift-co */i"Ra+K»rj85 

*iS4«*DS:t>fce>UTV^5o WEorttft* (l) <r> 

iit)3SIBLfc±"ex io>r>o. 8<o$sia#^£b 

[0 0 2 9] MIS r <D_t[5£fS I DTOtftftS 

[0 0 3 0] 
[mil 



= o'.. o 3 i LTM=8 oa-fc-t-^tf, +#4feffi«: 1 b 
(Di:tr= 2. 4 4 8ggi:45. 

[0 0 3 2] o£l^ Ma!^*i*^T#b^5 2 sK- h 
SAW#«*<0gi3IW4fco£, 

[0033] swBoesiwttttia 1 io7?g 

VOUTOtt;©SM!tiit?fcS» B|I*>, 2 0 LOG 
70 10 (Vout/Vin) o fltrlB©ffl*«lEtt«#-<X 
tf-^ZL (106) o*^W]«EK:*Lv\, 
teZL£LT5 0Q<D|£ffiif£ffl^/c„ 2/tf-h 
SAW*MT-«^t tt, M=2 7 0», 
§ft:XMJi/7 P 0*tl7 4*, H/X = 2. 0%, I 
DT^IJI:2. 7 5. ^P7/^/MIB?r2 5. 0 8 
(i'mu *^<— ^(BS P 1 £ 1 . 79m m, SP2&5. 
37 M mi:Ufc 0 H7fiH»*Jb#*DF/DFl = 
1. 5©»^T-*>5o *i7 0 0^gietttfc5d\ 

20 »1* (SI) ^6,3* (S3) *5±t* K<B 
SAW#«*©X*b;fr|p] CHlOl 20) CD^*^^ 

iltl 8 0«©EHs*|-W^4«r*-t-5*:«>. 

t?*>5« B9ttJSft»-t#*0. 0©»&"e*>5 o Hi 9 



C t > 



[0 0 3 1 ] {i.b^^-e^ MttflfTSB I DTO», att 
Tf^^IDTtfciXll a = 0. 2 5 5, H/ X 



Kijsvvt, S^9 o o ytm l <o*ftlBt?©HB*lfte3S<*tt 

30 ( S 2 1 ) X~hV, ft** 9 0 1 fits 1 <0«»W 107t 

o 6fess*ufc»*©«*ifteai»tt (s 1 2) 

fij&SrD I V = 4. 0 i Ufc^^5, ±<— IfcUfcfKiH 
«FttAS#fe^fc« IDTKDSRt (IDT 

±2%sa©ii* 5 *>o"ct3tffl-bttraHft^ofc 0 H9 

to^tc^. ^JT^SU s 2d5^*gs 0 J:03S 
^^l i o^LTV^5o *6>(-. lDTOj^ffiSc± 
#^$r{g;T^^"C. DF/DFl=-0. Stbfciai 

tt£<?H8£LTV>5 0 i*t!iS 0©^^F^EUX■V^5 o 

[0 0 3 4] (HI l{C*5V^-CIDTl(OjajfeS& 

Ji#*<0*iBffl[^o#|ftMi-5o ITDll!l»t5ID 
T2 % I DT 3©HS»±#*DF/DF 1 S:-0. 5 



50 i: L/c 



110 1) t. 0. 0 t Lfc^& 
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1102) tCO#(H^bfc rt nWtttcMLT, IDT 
1 <Dffl$.Wc±~&&%b 5 00 0 ppmls Rl ^ft/httfl 5 
U *5i3tP*a I D T 1 OjaK«t±#l:D F 1 ffi 2 0 
OOi^l 2000pp mt;i*3V vC, 2 0 Qf+ifi<Dfi# 

M=3 0 0.H/X = 2. 5%. IDT^ffj^DIV = 

4. o-e&5« 

[0 0 3 5 ] «±©ie*^e>#XL5^. 7)cftST-X* 
hcof^l^ 2*K— hSAW#fi^K3ft*fe;h/OV 

£k RUvh$<, *:/yTX^— K<^£<??£bft^ 70 
fcj|t#5n?* 5o HKIft±#*D Fl = 4000-loo 

0 0 p pin, aSS±WDF/DF lttOf+iS, ID 
T£>#«8c4f+jS, H/^tt2~2. 5%«-5ffX-*>S„ 
DF/DF 1 ttO^+iftttt, DF=0^feIDT2iI 

DT 3 O^ff^fr^i^^^^M^^-^rHi: (5^^ bv^w 

[0 0 3 6 ] «fEIDTl^& IDT3 fc v fltt 

IE I DT 1 £ IDT2, *5±tM DT2MDT3* 20 

[0 0 3 7] B12H thj&<o? n ajffcSrSI 

(o^mm^h^ 0 mi 2(D^m^. hoi^idt 

1 . _L_2_Q.2_Ai .LD_X-2_ 1 2 0 3^IDT3, 12 0 
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OKWS^is 3l@cOIDT$r^r1-5 2^-hSAW*Sg 
■?-fcj3VvC, ^l^IDTMLT, f§2£f£3CDID 

T©JH»*J:#*£/h£<!R3eu «l^Jl^-t#-* 

Sr_2 0 0 0Kl 2 0 0 0 ppmiU IDT2HD 

T 3 ©*S«*l*Sr, I D T£fr©«;Sffi#»o|&fp<z> 

2. 75K3. 7 5*fctt4#©l<Z>*J*fc Ut^i: 

S^J*SSfctfi:R 1 2 o QS«i/h* < *St* 

5 0 0MHzK±©i*IJaR*t*5V^. JS8H*£3£ 
[0 0 3 9] 7k*^*5ft5teO* V hft&JB^fcSFK^ 

£f ft 2 /K— > S AW*.fi-T-dS»dct?# 5 - t SrftitJDx. 
[Hffi<o1B*.4RM] 

[HI1] **Wt?*>S AW'ftS 

[H 2 ] Bfriem i ©«/**{**^*w*iSo 

im 3 ] tt!BH 1 © I DT^IlirR 1 <£>Hi#£:^ 
[HI 4 ] fl&lBH l © I D T 1 oJ^ife^:±^-ft&^*t"# 



4. 1 20 5^^n^W-S^ 1 2 0 6, 1 20 
7&gM&T?hZ>. 1 204^051 2 0 5^^^ 

SWMBSrBi: U IDT1 (1201) t^** 
^fcOy^^^^iHS: SPlfcU IDT2 
(1 2 0 2) fe5V^IDT3 (1 2 0 3) 
/^y^—^Eft: (1 2 0 4) cO^-<— ^^itg^rS P 2£1~ 
£ 0 B + SP1+SP2 j&S. (n+1) 

VS*nJl + (1/2) X (n = 0, 1. 2, • •) 
£\ 1 3(C*5(j-Sl 3 0 2ic^£;ix5 £ ? 

4 2o(D*«JBjftlft&fcoi6«a:ft5 0 r£>*S3* 

Ebfcfcfca^fc^-f* nocotatfiRi^fiWfcbrjs^ 

5t*WiB + SP 1 + SP 2SraSft*{4 : TKtt-tS 

i&KflSfctK B + SPl+SP2^nH (1/4) i 

^5vHj;n^+ (3/4) A,<z>»g\ eaH*itttiai3 

tCjoftS 13 0 1 {ZiF&thZ X 9ft lOO#fi^E~ KC0 

^&t>o&^£:ft9. W3d5«>2'00*« ; E~KdsaS* 

[0 0 3 8 ] 



[HI 5 ] flfrfSHI l©IDT2t IDT3 dS^i-^ifi! 
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